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T he field of genetics and genomics and the use of genomic technology in particular are rapidly expanding worldwide in clinical practice and research. Genetic testing is used as a screening and preventive strategy which provides targeted treatments so that patients' lives can be improved. [1, 2] There are two types of genetic testing. Both presymptomatic and predictive genetic testing are performed on a person who has a family history of a mutation disorder but has no specific disorders at the time of testing. [3] However, the positive result of presymptomatic testing means that the person has a 100% chance of developing the disorder in the future, while the results of predictive testing mean that the person has an increased risk to develop the disorder in the future. [3] When the clients become aware of the positive results of their genetic test, they have a perception of a life sentence because of the high chance of developing cancer. [4] Thus, health care professional are faced with many challenges to meet clients' understanding, expectations, and facilitating their decisions about future management plans. [5] Hence, the results of either of these two genetic testing require health-care professionals to provide information and foster psychological support to clients in their decision-making for subsequent genetic testing and reassure clients and their families that their results will be kept private and confidential between them and the health-care professional genetic testing team including nurses and counselors.
According to the National Cancer Institute, cancer is a genetic disease caused by certain genetic mutations that occur randomly in one or a few cells of the body. Somatic mutations arise as a natural consequence of aging, while acquired mutations are present in some cells of the body and are not passed on from their parents to their children. [6] Hereditary mutations are usually inherited from one or both parents. A person needs to inherit only one altered copy of the gene to be at risk for cancers and there is a 50% chance of passing the same altered gene on to the child. Hereditary cancer syndromes account for about 10% of all malignancies and scientists have discovered a number of gene mutations contributing to a person's risk of developing cancers such as breast, ovarian, colorectal, and prostate. [7] Genetic testing is now available for some hereditary cancers and is now an integral part of cancer prevention, early detection services, and treatment.
Cancer gene testing presents many challenges that could include access, cost, risks, benefits, privacy, stigmatization, discrimination, ethical issues, and psychosocial implications of the results. [9, 10] Peterson et al. [8] found that genetic testing resulted in distress and alienation in some male partners of women who underwent genetic testing for breast cancer, but women who found that they have an increased risk for breast cancer became more engaged in risk reduction behaviors such as breast self-examinations, mammograms, and preventative surgeries. In spite of these challenges and issues, a study found that primary care providers expressed skepticism about the clinical value of genetic testing and were concerned about clients' privacy issues and discrimination by insurance companies and employers. [11] On the other hand, nurses can play a role in identifying who may benefit from genetic testing and also help patients understand the complex issues such as emotional distress arising from either positive or negative results of the test. [10] Genetic counseling to address genetic testing issues has been gaining precedence focusing on information, support, risk assessment, inheritance pattern analysis, and educational resources. [12] Although genetic counselors play an important part in providing information to these patients, nurses who are with the patients 24 h a day have an intimate knowledge of the patients and their families. They are highly capable in comprehensively assessing patients and their family members for increased cancer risk, educating them about the availability of testing, making referrals for cancer genetic counseling and risk assessments, and providing follow-up care.
[1] Equiped nurses' current knowledge and skills together with a better understanding of genetics as an integral part of what nurses need to know, having experience with genetic technologies and information, skills in communication, and building collaborations with genetic counselors and other health-care professionals, they will have a pivotal role in optimizing health care for clients and families before and after genetic testing. [10] Guidelines, standards, and scope of practice and position statements for cancer care nurses involved in genetic testing have been developed. The International Council of Nurses as early in 1998 set forth a position statement on human cloning and in collaboration with the World Health Organization, International Confederation of Midwives, and the International Society of Nurses in Genetics (ISONG) [13] created a declaration on nursing, human rights, human genetics, and public policy. [14] The declaration highlighted access to genetic information and services as a priority ethical principle of justice and benefits of the test to the patient and family as beneficence. The ISONG and American Nurses Association [13] developed the scope of practice for nurses involved in genetic testing that could be helpful as follows: 1. Be aware of the clinical and personal utility of genetic testing, such as positive predictive value, penetrance rates, background population and affected percentages, and advising clients of the meaning of the testing and results 2. Advise clients on the difference between research and clinical use of genetic testing, return of results, clinical utility, and defining the status of a specific test for the individual 3. Augment the informed decision-making process by assessing the client in the context of the client's specific circumstances of family, culture, and community life 4. Integrate into their practice the guidelines for practice (e.g., privacy and confidentiality, truth telling and disclosure, and nondiscrimination) 5. Acquire appropriate education in preparation for providing genetic services that include knowledge of the implications and complexities of genetic testing; ability to interpret results; and knowledge of the ethical, legal, social, cultural, and psychological implications of genetic testing; and 6. Be aware of the genetic health professional and services with whom they can collaborate to maximize the ability of the client to make an informed decision.
In conclusion, cancer care nurses are well positioned to provide specific genetic care and counseling. In the past, only a small number of nurses specialized in nursing genetics can provide care to the patient and family. In recent years, all cancer care nurses need to have an understanding of the human genome and be guided by the Human Genome Project conceptual framework with overarching themes including genomes to biology, genomes to health, and genomes to society and should be integrated into all areas of health professionals and nursing education. [15] Knowledge of cancer care nurses in these three themes will enable them to integrate genomics not only into their practice and research but also into policy discussions and debates for the best interest of their patients, families, and the community.
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